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© Sealing arrangements. 

A sealing arrangement is shown for providing 
enhanced sealing for the edge of a window pane (8) 
for the window opening in the upper part of the door 
of a vehicle body. In the case where the door carries 
no frame for the window, the sealing arrangement is 
carried by the frame (12A) of the door opening. The 
sealing arrangement comprises longitudinally ex- 
tending lips (36,38) defining a shallow groove (40) 
between them, and in the base of which groove are 
formed apertures (50). When the window pane is in 
the closed position, suction is applied via a pipe 
(49) to the groove (40) through holes (50), and 
ensures that the lips (36,38) are in enhanced sealing 
and supporting contact with the periphery of the 
window glass (8). The lips (36,38) and the groove 
(40) are formed in an outside wall of a chamber (30) 
to which pressure can be applied so as to force the 
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The invention relates to sealing arrangements. 

In a particular embodiment of the invention to 
be described in more detail below, by way of 
example only, a sealing arrangement is provided 
for sealing the slidable window glass of a window 
opening in a vehicle body such as, in particular, the 
window opening in the upper portion of a vehicle 
door. In such a case, of course, the window glass 
is slidable in a substantially vertical direction be- 
tween a closed position in which it is raised verti- 
cally to the fullest extent and an open position in 
which it is located within the hollow interior of the 
door. When the window glass is fully raised, it is 
important that the window makes a draught and 
weather proof seal. This is particularly difficult at 
high vehicle speeds. Under such circumstances, a 
substantial pressure difference can arise between 
the inside and the outside of the vehicle, the pres- 
sure on the inside becoming significantly greater 
than that on the outside - partly because of aero- 
dynamic effects and partly because of the increase 
of pressure within the vehicle resulting from entry 
of fresh air for the vehicle's heating, ventilating and 
air-conditioning system. Such pressure difference 
tends to force the window glass outwardly of the 
vehicle and considerably reduces the sealing effi- 
ciency of the sealing arrangement around the pe- 
riphery of the window glass. This problem can 
arise with normal types of sealing arrangement 
incorporated within the normal window frame 
mounted on the vehicle door, but is particularly 
significant where the window is in fact "frameless" 
- that is, no frame for the window is carried by the 
door and the window has to seal against a sealing 
arrangement carried by the vehicle body (around 
the door opening). 

According to the invention, there is provided a 
sealing arrangement for sealing against a panel 
slidable in a predetermined path, comprising flexi- 
ble material defining a sealing area of predeter- 
mined shape which is mounted alongside the pre- 
determined path, and pressure control means oper- 
ative to produce a change in ambient pressure 
acting on the said area, whereby to provide en- 
hanced sealing contact between the flexible ma- 
terial and the slidable panel. 

According to the invention, there is also pro- 
vided a sealing arrangement for sealing against a 
slidable window glass pane of a vehicle window, 
comprising flexible material defining a sealing area 
of predetermined shape and mounted to be adja- 
cent at least part of the peripheral edge of the 
window opening, and pressure means for applying 
pressure to the flexible material to force it into 
enhanced sealing contact with part of the periph- 
eral edge of the window glass pane when the 
window is closed. 


Sealing arrangements embodying the inven- 
tion, for sealing around the slidable glass panes of 
windows in vehicle bodies, will now be described, 
by way of example only, with reference to the 
5 accompanying diagrammatic drawings in which: 

Figure 1 is a diagrammatic perspective side 
view of part of a vehicle body showing a door 
and window opening; 

Figure 2 is a section on the line ll-ll of Figure 1 
10 showing the door frame and one of the sealing 

arrangements fitted to it. the door being open; 

Figure 3 corresponds to Figure 2 but shows the 

sealing arrangement when the window glass is 

in the process of being raised and the door is 
75 closed; 

Figure 4 corresponds to Figure 3 but shows the 

window glass fully raised; 

Figure 5 corresponds to Figure 2 but shows a 

sealing arrangement embodying the invention 
20 fitted to a window frame rather than to a door 

frame; and 

Figure 6 is a schematic diagram of a control 
system which may be used in the sealing ar- 
rangement. 

25 In all Figures, corresponding items are similarly 

referenced. 

As shown in Figure 1, a vehicle body has a 
door 6 carrying a window glass 8. The window 
glass can be raised and lowered in the conven- 

30 tional manner by means of a window mechanism 
disposed in the lower part 10 of the door. In the 
particular example being described, the window 
opening is frameless. In other words, the door 6 
consists only of the lower portion 10 together with 

35 the window glass 8; the lower portion 10 carries no 
frame surrounding the window opening. Such a 
door construction is used in certain types of ve- 
hicles such as coupes and vehicles with removable 
tops. 

40 When the window glass 8 is in its uppermost or 

closed position, therefore, it seals (in the manner to 
be described) against a sealing arrangement car- 
ried by the vehicle body and located on the frame 
12 of the door opening (but the sealing arrange- 

45 ment is not shown in Fig. 1). It will be apparent that 
such sealing arrangement can only provide a seal 
against a peripheral strip of the inside face of the 
window glass. The sealing arrangement cannot be 
in the form of a channel, which could also seal 

so against a peripheral strip on the outer face of the 
window glass 8, because this would mean that the 
door could not be closed with the window glass in 
its fully raised position. 

The sealing arrangement (Figure 2) for the top 

55 12A of the door opening is supported on a flange 
14 which extends around the door opening and 
forms the frame of the opening. The flange 14 is 
produced where the inner and outer body panels 
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16,18 are welded together at the door opening, and 
the flange lies substantially in the plane of the door 
opening. 

As shown in Figure 2, the sealing arrangement 
comprises a channel-shaped gripping part 20 
which is made of extruded plastics or rubber or 
similar material in which is embedded a metal 
reinforcement or carrier 22. The metal carrier may 
take any suitable form. For example, it may be 
made of channel-shaped metal which may be 
formed with apertures to render it flexible. In a 
more specific example, it can be made of U- 
shaped elements arranged side-by-side so as to- 
gether to define a channel and being either entirely 
disconnected from each other or connected by 
short integral connecting links. Instead, it could be 
made of wire looped to and fro so as to define a 
channel. Other forms of carrier can be used and 
need not be made of metal. 

The metal carrier 22 is advantageously incor- 
porated into the gripping part 20 using a cross- 
head extrusion process. 

The extrusion process for producing the grip- 
ping part 14 may be arranged to produce integral 
flexible gripping lips one of which is referenced 24. 
As shown in Figure 2, the gripping part 20 em- 
braces the flange 14 and firmly supports the seal- 
ing arrangement in position. The resilience im- 
parted to the gripping part 20 by the carrier 22 
helps to secure it in position, as do the gripping 
lips 24. The latter may advantageously be made of 
relatively soft material, softer than the rest of the 
extruded material, to improve the grip. 

Attached to the gripping part 20 is a sealing 
part 26. This is also made of extruded rubber or 
plastics or similar material. It may be extruded 
simultaneously with the material of the gripping 
part 20 (though can be of a different hardness), or 
it may be extruded separately and adhesively se- 
cured to the gripping part 20. As shown, the seal- 
ing part 26 comprises flexible material 28 defining 
a hollow chamber 30 which carries more rigid 
material 32 defining a second hollow chamber 34 
carrying flexible longitudinally extending lips 36 
and 38 on its outwardly facing surface and which 
have a shallow groove 40 between them. 

In addition, the body panel 18 running along 
the top 12A of the door opening has a metal 
channel 44 welded to it which carries a secondary 
seal 45. The latter comprises a base part 46 made 
of relatively hard rubber or plastics material to- 
gether with a soft sealing portion 47 comprising a 
hollow tube. The base part also defines a rain 
gutter 51 . 

The sealing arrangement shown in Figure 2 
extends along the top 12A of the door frame and 
down at least a portion of the side 12B (the so- 
called "B" pillar of the vehicle) from the corner 


between the side 12B and the top 12A. The sealing 
arrangement also has the same form as it extends 
at least part way down the M A" pillar of the vehicle, 
that is, the side 12C of the door opening. The 
5 shape of the groove 40 and the positioning of the 
lips 36 and 38 may be altered at the corner be- 
tween the top 12A and the side 12B of the door 
opening, the groove 40 opening out into an en- 
larged generally triangularly-shaped recess. Where 
10 the sealing arrangement extends down the "B" 
pillar, the base part 46 of the secondary seal is 
modified to eliminate the rain gutter 51 . 

The chamber 30 of the sealing part 26 is 
arranged to be air-tight and is connected to a 
75 variable air pressure source by means of a pipe 
indicated diagrammatically at 48. The chamber 34 
is connected to a vacuum source by means of a 
pipe indicated diagrammatically at 49. 

The wall of the chamber 34 which forms the 
20 base of the groove 40 is formed with holes 50 at 
intervals and these holes connect with the interior 
of the chamber 34. 

Figure 2 shows the sealing part 26 in the 
configuration which it has when the window glass 8 
25 is lowered into the door. This configuration may be 
the normal or relaxed configuration of the material 
28 of the chamber 30, in other words the configura- 
tion which the material adopts when the air pres- 
sure within the chamber 30 is normal atmospheric 
30 pressure. Instead, however, it may be the configu- 
ration which the material adopts when a predeter- 
mined air pressure (which might be greater or less 
than ambient pressure) exists within the chamber 
30 as produced by the pressure source via the 
35 pipe 48. The pressure within the pipe 49, and thus 
in the chamber 34, is normal atmospheric pressure. 

Figure 3 corresponds to Figure 2 but shows 
the window glass 8 being raised and approaching 
the sealing arrangement. 
40 Figure 4 shows the sealing arrangement when 

the window glass 8 is in its raised position, and the 
door is closed. This situation may have arisen as a 
result of raising of the window glass 8 with the door 
open, followed by closing of the door into its frame, 
45 or may have arisen as a result of raising of the 
window glass 8 in the already-closed door. In either 
case, however, it will be seen that the window glass 
8 engages the lips 36 and 38 which are partially 
compressed, thus providing a seal around the pe- 
so riphery of the window glass. The situation in Figure 
4 is achieved by two separate steps, now to be 
described, which take place after the window glass 
and the door have reached their closed positions 
so that the glass thus overlies the groove 40. 
55 The first of these steps involves increasing the 

air pressure within pipe 48 and thus within the 
chamber 30 so as to expand the material 28. This 
moves the relatively rigid chamber 32 bodily out- 
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wards of the vehicle so that the lips 36 and 38 
move into contact with the glass 8. Thereafter, 
suction is applied via the pipe 49 to the holes 50. 
This suction pulls the periphery of the window 
glass and the lips 36 and 38 into tighter sealing 
engagement. In this way, therefore, a very efficient 
sealing action is obtained and strong mechanical 
support is given to the periphery of the window 
glass. When a vehicle is travelling at speed, a 
significant pressure differential can exist between 
the inside and outside of the vehicle, the pressure 
within the vehicle becoming substantially more than 
the pressure outside. This is partly due to aero- 
dynamic effects and partly because of the in- 
creased air driven into the interior of the vehicle by 
heating, ventilating and air-conditioning systems. 
Clearly, such increased air pressure will tend to 
bend the window glass 8 outwardly thus tending to 
reduce the sealing contact around the periphery of 
the window glass. This is resisted by the sealing 
arrangement shown. The suction applied to the 
glass maintains effective sealing and helps to pre- 
vent undue bending of the glass (because of the 
above-mentioned air pressure differential) which 
could in extreme cases cause the glass to break. 

The configuration shown in Figure 2 ensures 
that a cushioning effect is provided for the glass 
when the door (with the glass raised) is closed. 
That is, the projecting lips 36 and 38, even when 
not moved outwardly by pressure increase in the 
chamber 30, resiliently contact the glass 8 as it 
approaches in a sideways direction as the door 
closes. At the same time, however, such closing is 
not unduly resisted. Furthermore, because of the 
relatively flattened configuration of the chamber 30, 
the lips 36 and 38 will only lightly contact the 
window glass if it is raised after the door has been 
closed. This minimises the frictional force acting 
against the rising window glass. In each case (that 
is, after the window glass has been fully raised 
from the closed door or after the door carrying the 
fully raised glass has been closed), the pressure 
within the chamber 30 is then increased (as al- 
ready explained) so as to force the lips 36 and 38 
into firm sealing engagement with the window glass 
periphery, and suction is then applied to the holes 
50 so as to provide the final sealing and support 
action on the window glass. 

Advantageously, the window glass 8 is moun- 
ted in the door and so configured that when fully 
raised with the door open, the glass leans inwardly 
of the vehicle slightly. This reduces the height of 
the glass slightly and allows its top edge to pass 
under the secondary sealing portion 47 (see Figure 
2). As the glass contacts the lips 36 and 38 and as 
pressure and suction are respectively applied to 
the chambers 30 and 34, the glass tilts so as to 
become more upright and so that its top edge 


seals properly in the sealing portion 47. 

Once the suction has been applied to the win- 
dow glass via the holes 50, it would be possible 
under normal circumstances to reduce the air pres- 

5 sure within the chamber 30 (so long as the pres- 
sure were not reduced so significantly that the 
chamber 30 collapsed and pulled the lips 36 and 
38 out of contact with the window glass). 

The suction can continue to be maintained 

70 when the vehicle is stationary and locked (the 
suction being maintained by a battery-powered 
pump for example). This helps to hold the door 
shut against unauthorised entry. 

It is desirable to coordinate the changes in 

15 pressure applied to the pipes 48 and 49 with the 
position of the window glass 8 and with the open- 
ing and closing of the door 6. Thus, as shown in 
Figure 6, sensors 60 and 62 can be provided to 
sense the positions of the window glass and the 

20 door. Such sensors are connected to a control unit 
64 via lines 66 and 68. The control unit 64 is in 
turn connected via lines 70 and 72 to control a 
pump 74 and a vacuum source 76 which are re- 
spectively connected to the pipes 48 and 49. When 

25 sensors 60 and 62 detect that the door is open 
and/or the window glass 8 is lowered, the control 
unit 64 activates the pump 74 to reduce the pres- 
sure in the chamber 30. When the sensors 60. 52, 
detect that the window glass is raised and the door 

30 is closed, the control unit 64 activates the pump 74 
and the vacuum source 76 to raise the pressure in 
chamber 30 and to apply suction to the holes 50. It 
is also necessary or advantageous to arrange for 
the suction applied to the holes 50 and the pres- 

35 sure within the chamber 30 both to be reduced as 
soon as lowering of the window glass 8 or opening 
of the door 6 is commenced. For example, in the 
case where the window raising and lowering 
mechanism is motorised by a motor 78, such re- 

40 duction of suction and pressure could be put into 
action as soon as the motor 78 is energised to 
lower the window glass. Similarly, such suction and 
pressure reduction could commence as soon as 
the door handle 80 is operated to open the door. 

45 Figure 6 shows how signals from the motor 78 and 
the door handle 80 are fed to the control unit 64 for 
this purpose on lines 82 and 84. 

Figure 2 also shows how the flexible seal 47 
seals against the top edge of the glass 8. 

50 Although the sealing arrangement shown in 

Figure 2 has been described as extending along 
the top 12A and part of the sides 12B and 12C of 
% . the door frame, it could extend along greater or 
lesser lengths of the frame. For example, it might 

55 be sufficient for it only to be positioned at the 
comer between the top 12A and the side 12B of 
the frame. It is of course necessary for the ends of 
the groove 40 to be closed off. This can be done 
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by flexible skirts (not shown) integrally or otherwise 
sealingly attached to and bridging between the lips 
36 and 38 so that the ends of the groove 40 are 
closed off in a suction-tight manner when the glass 
8 is raised, these flexible skirts sealingly contacting 5 
the glass in the same way as the lips 36 and 38. 

At all other positions around the frame of the 
opening, that is, positions not occupied by sealing 
arrangement shown in Figure 2, a seal of conven- 
tional type is advantageously provided, with no 10 
inflatable chamber or lips 36,38. Figure 2 can ex- 
tend down the "A" and "B" pillars as far as the 
waistline of the door (that is, the bottom of the 
window opening 8). Below that point, conventional 
sealing arrangements can be provided, with a com- 75 
pressible sealing part against which the door 
closingly seals. However, the dividing line between 
the sealing arrangement of Figure 2 and the con- 
ventional sealing arrangements may be positioned 
elsewhere on the "A" and "B" pillars. 20 

The embodiment so far described is for provid- 
ing a seal for a frameless window opening. In the 
case where the door carries a frame for the window 
glass, this frame would (in known arrangements) 
carry a channel in which the glass slides as it is 25 
raised or lowered. Such a channel provides both 
sealing and support for the glass. 

However, in another embodiment of the inven- 
tion, a sealing arrangement generally similar to that 
shown in Figure 2 is used (instead of the known 30 
channel-type seal) in the case where the door 
carries a frame for the window glass. Such an 
embodiment could be substantially the same as 
shown in Figure 2 except that the body panels 16 
and 18 would be the inner and outer panels of the 35 
window frame carried by the door. 

Such an arrangement is shown in Figure 5, 
where the the window frame carried by the door is 
indicated at 64. Other parts are referenced similarly 
to those of Figure 2. The construction and opera- aq 
tion of the arrangement of Figure 5 is generally 
similar to that described above with reference to 
Figures 2 to 4. However, in the case of Figure 5, 
the window glass 8 can clearly only approach the 
sealing arrangement by upward sliding movement 45 
(in other words, there can be no bodily sideways 
movement of the window glass towards the lips 36 
and 38 as occurs with the seating arrangement 
shown in Figures 2 to 4 when the door closes). 
Therefore, if the pressure within the chamber 30, 50 
and the suction applied to the holes 50, are to be 
controlled automatically (as would normally be the 
case), sensors do not have to be provided to sense 
the position of the door, but only the position of the 
window glass. 55 

The sealing arrangement shown in Figure 5 is 
advantageous in that it enables a truly "flush glass 
effect" to be produced; no part of the sealing 


arrangement need extend more outwardly of the 
vehicle to any significant extent than the plane of 
the outer face of the glass. 

In both embodiments described, sealing is ef- 
fected by applying air pressure to move the sealing 
lips 36 and 38 into contact with the glass, suction 
thereafter being applied in order to hold the lips in 
tight sealing contact with the glass. However, in 
certain circumstances, it may be possible to effect 
adequate sealing by applying the pressure only; 
that is the chamber 34 could be dispensed with. In 
other cases, it may be possible to effect adequate 
sealing by applying the suction only; that is. the 
chamber 30 would not be connected to a pressure 
source. 

The material 32 defining the chamber 34 may 
be provided with reinforcement to render it rela- 
tively rigid. Advantageously, this reinforcement is 
made of plastics or similar material, rather than 
metal, to avoid rusting where it is exposed to the 
air via the through holes 50. 

Claims 

1. A sealing arrangement for sealing against a 
panel (8) slidable in a predetermined path, 
comprising flexible material (36,38,40) defining 
a sealing area (40) of predetermined shape 
which is mounted alongside the predetermined 
path, characterised by pressure control means 
(48,49) operative to produce a change in am- 
bient pressure acting on the said area (40), 
whereby to provide enhanced sealing contact 
between the flexible material (36,38,40) and 
the slidable panel (8). 

2. An arrangement according to claim 1, charac- 
terised in that the pressure control means 
comprises suction means (49) producing re- 
duced ambient pressure over the said area 
(40) and acting between the flexible material 
(36,38,40) and the slidable panel (8) so as to 
tend to draw them together. 

3. An arrangement according to claim 2, charac- 
terised in that the suction means (49) com- 
prises one or more apertures (50) in the flexi- 
ble material (36,38,40), and means (49) for 
applying suction to the apertures. 

4. A sealing arrangement according to claim 1, 
characterised in that the pressure control 
means comprises pressure applying means 
(48) operative to apply pressure to the flexible 
material (36,38,40) to press it towards the said 
path and into enhanced sealing contact with 
the panel (8). 
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5. A sealing arrangement according to claim 1, 
characterised in that the pressure control 
means comprises pressure applying means 
(48) operative to apply pressure to the flexible 
material (36,38,40) tending to press the flexible 5 
material (36,38,40) into enhanced contact with 

the slidable panel (8), and suction means (49) 
operative to generate a pressure lower than 
ambient pressure between the sealing area 
(40) and the slidable panel (8) so as to tend to w 
bring the slidable panel (8) and the flexible 
material (36,38.40) into enhanced mutual seal- 
ing contact. 

6. A sealing arrangement according to claim 5, rs 
characterised in that the pressure applying 
means (48) comprises means for applying a 
gaseous pressure higher than ambient atmo- 
spheric pressure. 

20 

7. A sealing arrangement according to claim 5 or 
6, characterised in that the sealing area (40) 
comprises two generally parallel longitudinally 
extending flexible lips (36,38) defining a groove 

(40) between them. 25 

8. A sealing arrangement according to claim 7, 
characterised in that the suction means com- 
prises one or more apertures (50) in the flexi- 
ble material (36,38,40) and opening into the 30 
said groove (40), and means (40) for applying 
suction to the apertures. 


door, and in that the door (6) carries no frame 
for the window opening, the sealing arrange- 
ment being attached to part of the frame on 
the vehicle body for the door opening. 

13. A sealing arrangement according to claim 12, 
characterised by control means for controlling 
the operation of the pressure means (48,49) in 
dependence on the position of the door (6) in 
relation to the door opening and on the posi- 
tion of the window pane (8) in relation to the 
window opening. 

14. A sealing arrangement according to claim 11, 
characterised in that the window pane (8) is 
carried by a door (6) of the vehicle and is 
slidable into and out of the lower part (10) of 
the door (6) for opening and closing the win- 
dow opening formed above the lower part (10) 
of the door (6), and in that the door (6) carries 
a frame for the window opening, the sealing 
arrangement being attached to the latter frame. 

15. A sealing arrangement according to claim 14, 
characterised by control means for controlling 
the operation of the pressure means (48,49) in 
dependence on the position of the window 
pane (8) in relation to the window opening. 


9. A sealing arrangement according to claim 6 

and to claim 7 or 8, characterised in that the 35 
lips (36,38) and the groove (40) are positioned 
on the outside of the wall of a hollow chamber 
(34) to which the said gaseous pressure can 
be applied by the pressure applying means 
(49). 40 

10. A sealing arrangement according to any pre- 
ceding claim, characterised in that the slidable 
panel is a slidable pane (8) of glass for a 
window opening, such as an opening in a 45 
vehicle. 


11. A sealing arrangement according to claim 10, 
characterised in that the sealing area (36,38) is 
mounted to be adjacent at least part of the 50 
peripheral edge of the window opening. 

12. A sealing arrangement according to claim 11, 
characterised in that the window pane (8) is 
carried by a door (6) of the vehicle and is 55 
slidable into and out of the lower part (10) of 

the door for opening and closing the window 
opening formed above the lower part of the 
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<g> A sealing arrangement is shown for providing 
enhanced sealing for the edge of a window pane (8) 
for the window opening in the upper part of the door 
of a vehicle body. In the case where the door carries 
no frame for the window, the sealing arrangement is 
carried by the frame (12A) of the door opening. The 
sealing arrangement comprises longitudinally ex- 
tending lips (36,38) defining a shallow groove (40) 
between them, and in the base of which groove are 
formed apertures (50). When the window pane is in 
the closed position, suction is applied via a pipe 
(49) to the groove (40) through holes (50), and 
ensures that the lips (36,38) are in enhanced sealing 
and supporting contact with the periphery of the 
window glass (8). The lips (36,38) and the groove 
(40) are formed in an outside wall of a chamber (30) 
to which pressure can be applied so as to force the 
lips (36,38) towards the window pane (8). The pres- 
sure in the chamber (30) and the suction in the 
chamber (34) can be controlled in synchronism with 
the raising and lowering of the window pane (8) and 
with the opening and closing of the door. 
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